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Bes3pbiBwrQB paspymaxnneil ooca (HPC). Ee aaKavBaarr o xanoHHy h craflaxrr moct b mrrcpuanc 
B3onmnm. 1 d o. 1 t&jCji. 
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Description |OxmcaHKc M3o6percau): 

HaoCp* i\xvx crraocBjoi x pcMogra M Porwi g ioB B hiM pafrrra* (PHP), a babho k araootiaM BoocTaBowiOTm 
rtpaerrwBocmt saxanoaaopo npocxpaBcxaa. 

"^f*™ 000006 BOCCTBHOBTieSMH PepueTB<IBOCTB SaXQJXOBBGFO npOCTpAHCXBA Hype* COG^aHBH 

P Cbtrw HBra gm eaw BHyrpii o6cani«a kojiohhw do orao a na a oD x siKonoeHouy npocTpaacTBy 
(Birsnme xanxocTB ana KjpwBSHHai sapana). npoacxqnax HaAyaasHC o6c^Hoft xanoHHbi a 
jnttEH^aupH sasopa uea^y kohohhoA b aeweHTHMM xauaeu (1). 

H^ocnrnw arancra saxjDoaaxixca a tom, wro, Bwapeboc. co^aaae ao&nwHoro naaneaaa nyxo< 
HaracT aaMH g a nxocxa BbObraaeT paspymeaae xonoaabi Be Tomato b aaxepBanc, d xotopom b sara^qcsoM 
nptxapaacre aweexca aa«sn\ bo b b KHxepaanax, r^c aeMeaxa hct. "to onacao «hh acjioctbocth 
ooc affBOB xojiobhm. Bo-BTophpe. B3pwB0HHe sapana npoqpcc uajioxoHTpojnipycMMft, *m> moxcx npHaecra k 



HaafSojiee dnDtmi a ^crsbd no Tomracxoa cynnacra aaaanxsi cdoco6 ycxpaocHBH aaxanoBBbCX 
nepexoxoa nyrat ymvarcHHH naaianpa kobobbu 3* apcRon* ynpyrax Ac^opuazDol b xaxepBane Bwyianaa 
fZi VBOTraae WMMCTpA xoiTOBBu npoaoatflar ayx*M raflpaa/nraexoro boc^cbctbbb aa xojiOHHy aa 



HejqocratTOB xobccxmopq cnoco6a saxaxiaaeTC* a tcjrtxaaA Tpyppe%aDcm pa6ox aa cger «o6« W aioci» 
D p Keao nw napxcTBoro ooopyHOBaaaa, xoxopoe, sax npaaano, ae crcnaaaexca bucoxqh h&^cjbhoctud. 

3anaa* aaxrao^rcH a nnn^mrrmm s^oitsebxts pewoBXHO-BOOJOTHCBHbtt paoox h b camera 
Tpyno3arpaT. 

nocTaaneaBaa saAaaa Aocrxrarroi tcm. to> b cddoodc BoccraaoBiicaaa ixpmctbtoctb aaxo/ioHBixro 
np ocxpaac xBa nyreu yutfianeuuH naaurrpa kojiobbu b BBxepaa/xe bsqiibbbb HaaMtrp xonoaHbi 
yscJiuiuwiuoT 3a cw yBemro m m n^ ff fl ca b o6w*te npa tbcpackhh BeaspuBwroA paspymara^ft cueca 
(HPC) PI. Koxopyxt saxanaBaxrr b xowoaay a coomaxrr mocx b xarcpBanc aaojianaa. npa axon b xaneerBc 
HPC acnojibsyxiT cwect> aoBticrxoByx) /via ropa&ix a oyposux patior (CUTE). 

VcncniHocTb pe^oaxao-iiaQnanBOBin^ pa6ox no Bcnpaaaeaait) acr^^rraHBocra ucmcbthoto xonbua hc 
B0% - 3to o6fc»aca«excB reu, to> DpaMeaaeuue aoojiaaaoaHbce uaxepaa/ibi (b ocbobhou 
1 pacroop a pacnopu cunn) odna^axrr oGtnpu Bz^oeraTxoM - yca^o^Hocrbio. 

nepMcnraaocTb saxonoaaoro Bpocrp aacTaa 
Harpyaox aa o6canayx> xaaoKBy 
; ^aaneaBB b cxBaa aae ibwbboci 

xoama. Bwm opewa, saMcqon, vro umu Lp ^mx aao b HHTcpwuiax ncp^wpaura 

DjweBTBoro xaMaa c KoaoaaoH ynyroacrca. IlDcm^mA *axT ooWaHKrr yBeaaTO^ np M ™, 
xonoaan x neueary a pcayTnyrare ce A^opMaaaa. n«yie onpcocoaxa oocaABofl xo/icbbm mxe, xax 
npaaano, aanjaoAacroi Kapymeaac cc xoaTaxTa c qeaaBimL npa 3Tom Baa6oJTbmae aapymeaaa xoaraxxa 
oTMraBbi a rarrcpsanax nnacTOB c BbtooxoA npoaaaaciiocTwo a xaacpaaM. B nnacrax c oonBemeaHoa 
Bo^oa Hapynrcaaa xoaraKxa irocjic onpcccoBKH ^amc bccto oTwrcaxrrca b ooac BonoHc4THB£a?o Koaraxxa. 
/BHK/(1|. ^ 

Ope aau p acnexaMa nponycxHyio cnoooCaocn, «ro DBfl omB e aaoft apnbi xonuipaaro Maxpooasopa uexmr 
ofica/^raia KoTioaBoa m QjdAsxauM KoMHtM. <t*opMy7iy J]apcH'BcAc6axa, kCQXEBo aanacaTb CJIC^yXHXiaM o6p€OOM 




«■»-«» / ^— ; 

T 1 # 087*10 *M 



r^e - D-BByrpeaaxBaaaMexp PjeagBT ao ro xoabqa. m; 



naaMexp oocanaoft xanoaHbi. u. p-ncpamafl nawieBBH. na; x -xo^usz^cax rawpaBmwecxHx 
oodpotowkhbb; H-^mma MKxpooaoopa. m: Q^acww eonw, ^/cyx Bbc^cm ofiooBaqeaaa I>d- s : P/H - 
^ad P. rn* s - 3a3op uexHy xonoaaoft a ^cmchxhwm xaMacw, m; ^ad P -rpaaxeHx AaaJieaaa, Ua/u. 

Tor^a (Jwpwyna /!/ oynex awexb aaa: , ^ 0^^^^ 

q = «6<d^> / # <Z) 

xoa^aaacHxa rHApaanawxax conpoxHanfBBfl hco6xd«hmo BbnojcnBTb xpaxepaa PcflaonbRca 
rRc v - xaKacaTKTCxaa aasKocxt. boom / npa 70°C. v - 0,5* 10 e v^/c). 



Z€d*6>*V 



BEST AVAILABLE COPY 



RU 2108445 CI 



npa Typ6yncHTHQM pcmssuc waa& m E p urr c on poT mn eaw mp<^c7iHX>T no 
*°P"y*e: , « /. » m ' 3wW»-ch iwrnatwutt 3Bi«BBa: v - 0,5. 10 Ar*/c; d - 0,168 u; 5 - 04 mm 
- KT 4 w; grad P - 4» 10* ria/M- 

CacrcMa ypa BB B HBft /2-4/ pemaerca MrroflOM noflfiopa. 

TaiMM oopaoon, Htpo saaop 0,1 ii npB rpajjHtHTC flaaneHHH 4 MIIa/u k HBrepsajiy Bep$opaBBH uosrr 
nocTynaTb osono 22 w 3 bo«w e cyru. 

noBbimcaxc flan/iaraa a o6c*«Mod iuviohhc npBBCffHT K yaeniPCTEM) cc RHawerpa. Parcm* oosasbiBaioT aa 
CKonuo Hyxno DOBbacsrrb ^aancHHe b kcvxobhc, irofibi ee uae m uHfl pa^ayc yBerarronor aa 0,1 uu flu* 
ncpcKpbiTHH MKKposasopa. 

♦opMyjia ahh paAKanbHbtx nsepcwqeas* BapyxHofi ctchkh Tpytiu do a^av JIhmc hmoct /»/ 
p r 1 -*. r * » .» H "* 03 ^ aA ^ afr nyaoooBB, ^ - 0,25; E -wc«yra> 

O = _ • — - — r ♦ — r *r <o> 

V r ± ■ 1 1 r t -r x 

ynpyrocra /v»* cwm, E - ZLK^MITa; P, -eeyrpcHHcc Aa&Kcane, MTla; P a 
Mna; Fl -BayrpcHBHl pafliyc ipytibi. m; r 3 -BHonHHfl pa^syc TpyfSu, u. r a «d/r. 

nycn. Pi « Pa-tP^ hjih PrPj-P^. 

5 B KQJIDHBe no cpaBHCSBJD C B&pyjKHbai£l 



Tor»a <>opwyna /5/ Cy^rr Bhtrrmn<cm> z oraona 

fi = — 



X r^-r 4 m«« i z 



< rJ-rS ci-M>< e*-r*> n P" 5 " 10 P * " 20 M* 1 * r > - r 4 - 0.084 *. 



1 « 1 

M 2 « PW^ =33,7MIla. 

S*0,07O*«O,0t4 



.2 

— »Z0 



PaoicTfci noxBSbCBaarr. wto ccjih Mcmny oricajpma kojiohbo* u T&%*rsrrwbtM Konhopu cy mpc T B yer sasop 
ocramwO.l mm, to AoeraTOHBD b kotiokkc coaflaTb, flaarccHHe 33.7 Mn&a saaop 6yaer iKfwspbrr 3a c*«rr 
yBcmrcama Haenmero ffKauerpa kojxohbu. Taaoe naBneaae a oonbinee moxbd cosgarb nyreu 

pa3MBmpH BH B KOIIOBBE UOCTa B3 BEBSpUBRaTOA paapymaJOmcft OJBCXC /HPC/ ■ B xtaCTMOCTK CWBCM 

ssaecnLOBofl a^ih ropHboc m fioposux paCor /CHTB/ [6]. 

HPC npawawr, maaBbiM o6paaoM npa pajp y m m aa npo-naa xpynux MarepBanoB (csamfbie nopo^u). 
6eroHHMX b acnc3o6eTraHboc a^uma, MMnmur KnaADK. firm /jotfbrai npHpo^Horo k3mhh. 

HPC nxinp Boero npej^cTaajwjor co6oft noponzKoo6pa3Bbce mrxspxroue m KeaapbiBooaacHfaic hocrepnam*, 
Aara^c c Bo^oft mpnoroyM peam^no (pH-12). Ilpa eMcmBBSHBH nopomsa HPC c Bqaoii oOpaaycra 
cycoeKSBB Cpa6o>iaB cmbo>), KoropoH, &yjjy*oM oaranw b mnyp, c^enaBHZtm b o6bcXTC, nqEpiexancai 
pa3pynraBjo, e TetzcHncu BpaaaB cxBOTUBoexcR, ToepAerr, oabobpcmcbbd yBCjm«oiBa»a> b o&bat£. 
Y BbuwoC ie o6boia - CTieflCTBHc rH^paxaqan komhohchtos, waa^mmx o cocxas HPC. npgBOflBT k 
pa3BBTBB> b nmypc rHflparranjiaBHoro jjflBjicmm (6ojicc 40 Mlla). IIc« ac*ctbhcm 
flaancHHH b rtnt o6«sTft posbbbsodtcr BanpHseaaa npaDOA«noa a «ro paop y meam 

npqyiaracMhfS cnocofi roajtm^pa: oaxonaKHaro npoerpaacrrBa ocymeCTBnfnox cjicAyjamBw oopasaic 

B atBamHycuyacajtrr KoiioHHy HKT c raimi pactirroM. wro6w hidkhbc» kohth HaxcAnncH Ha 10-20 u mose 
BHxcpaarta arp^opaBBM npcflyxTKHBoro onacra. Bo36ymnajcrr cQSpxynRxvoo n npoubtBajoT cKsaaKHHy BOffpA. 
oxna^ncKHoa pp 0-10°C. 
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3aroopfiioT HPC aa Bqgc c Teuneparypofl (MO°C. 

HpH ot*p«tom aarpytfeou npocrpamrrBe b HKT Bajuwrauor cycrasmo HPC e 061*10. h^xoimmd* mw 

aaiKWIHEHllH OOC^HDa XOmWHbl B KHTcpOVIC 1O-20 M. 

ripo^aBrrHBajoT cyciKH3H» HFC jjo BbipaasBBaHHfl ec ypoBBcft b HKT b 3aTpy6noM npocrpaacTBC. 

HKT flo rnyCaau pacaano&cBBH bothhx Tupfrpwponm*x oTBcpcrnfl r npn 
p oMWBa i y r nnwwnrHy, bw uh bsh gifibrromnja ofrbcu HPC. 

ncwmuuDT HKT Bbone nmpsana nepfrpaoja. r«pMcrnoHpy»T aaipyfiaoc BpocipaHcrao Ha epeun 

HCOGXtWQiOC pacCZBpeHKH H OTBCpJKflCHHH HPC. 

OcoaHB«Mrr cKBaanay. 

npcHwyn^pcTooM npewiaxveuaro cnocoCa hbtihctch to. uto nepcRptiro ntauuiOB ppst nocTynneaan bo^u k 
BHTq>aany nep$opaiDni cpoaaawrr bx 3a okt nroaBJisraecxoPo BtOReacTBaH Ha KonoeBy. a aa airr 
"""""" D o6caABQ* kohobbe wxm xa paanapmtnproai itaTqntwia. 9to, Bo-nepsboc, cBKuacr 

; Bo-BTopfctx, ywcBunaer Bpcueasue sarpaw BanpoBCRcsBe PHP. 
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Claims [Oopuyna H3o6percHMj: 

1. Cnooo6 nxxraBoancSKfi rqjwtnnHocTH aaxojioHBono npocrpaacrBa nyveu yoenaRxsnH ffwan pa 
KonoHHbi b HRTcpeane K3cn*tqnM, oTjnmaHHuaftcfl reu, uto gaaueTp kojiohhm yBtnmBsaxyr 3a <*arr 
yBOTOTBanmeltor a o6oftuc np« TBcj^ewsa HeaapbowaTo* paapymawmeft cmot (HPCJ, KOTopyw 
3aKaqHBa»r b sononHy, h crcyjaioT wocr b HHTcpBane H3CJi*ngaH. 

2. Crraco6 no n. 1, oxrDmsttqHAcH rat, «rro b sawcc-rne HPC acnoTibayiorr cuecb rosec-rKOByio jyoi rapaux a 
6ypoBwx pa6or (CMTB). 
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Drawlngfs) Ptepreu|: 

Ta6jiHLja 

XapaKTBpMCTMna HPC 



XapaKTepuCTVKa 




1 BoflocMeceBoe OTHoweHwe cycneH3MM 

2. Pacxofl nopoujio, tohh Ha 1 u o6i>eMa 

3. PacreKaeMocTb no KOHycy AaHHH, cm 

4. Fl/iOTHOCTb cycneH3MM. r/CM* 

5. 3arycreBaeM0CTb f npi* TCMnepaiype 20-25 rpaAycoB C, mmh 

6. CuenneMwe iqmhw CTpy6o«, Mna 

7. ConpoTMBneHMe iomha cfcw/ibTpauMA boa*, Mfla 6onee 

8. XlaaneHMe npn pacuiHpeHVfi^ Mfla 


3HaneHMe 

0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 
5.0 
60,0 
Z10 45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency— they shrink. 



» 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter* fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4] : 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X, is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v = 0 5 
• 10 v /c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c- d = 0 168 
m; 8 = 0. 1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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H = 0.25; E is the elasticity module of the steel, E = 2. 1. 10 5 MPa; Pi is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; ri is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + Pcxccss Or Pi - P 2 = Pexcess, 

Where P eX cess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10 -4 m; P 2 = 20 MPa; n = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


03-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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